. on the lateral walls of the pharynx. Adhering to the inferior surface of each of these folds was seen a smaller lobe (//) somewhat similar to the two last, and situated a little behind them.
The needle placed under the folds showed that they were free and floating, except at their exterior or adherent edges, and that they constituted a partial division of the large common nasal, buccal and pharyngeal cavity into a superior and an inferior compartment. The upper wall of this common cavity was smooth and flat posteriorly (g) ; but anteriorly it was contracted and terminated in a longitudinal bar (A,) which ran forwards to be attached to the superior surface of the horse-shoe lobe at the median line, and to the other parts in that neighbourhood. Under the bar (h) a deep cavity (i i) was seen, which communicated with the exterior of the face by two small foramina, which constituted at this period the whole external nasal organ.
As before-mentioned, a groove (6) was observed between the lip (a) Pulps and Sacs of the Human Teeth.
3 becoming more shallow, and curving backwards and inwards on the inferior surface of the membranous folds (e e.) There was a median frenum between the lip and the horse-shoe lobe. Lower Jaw.?The under lip (a, Fig. 3, ) resembled the upper, andjwas separated along its whole extent by a groove (6) similar to the one above, from a semicircular lobe, (c.) Anteriorly this lobe (c) was divided into two median large (d d,) and two lateral smaller lobules (e e,) the whole being firmly adherent to the floor of the mouth in front of the tongue and its frenum, which were both well developed. The lateral parts of the lobe (c) were rather indistinct, but at the point where the free edge of the lip terminated, it extended transversely and posteriorly, became thick and bulbous (//,) and exhibited on its surface a narrow shallow groove of a sigmoidal form {g g,) which was continuous with the groove behind the lip. There was a median labial frenum.
On the external sides of the membranous folds in the upper, and of the posterior parts of the lobe in the lower jaw, the cut surfaces of the cheeks made by the scissors were seen, (/,/,/,/.)
The mucous membrane over its whole extent was thin, and of a grayish-yellow colour, the lobes granular, very friable, and of a dead white. The breadth of the upper alveolar arch was 11 line, the length of the same was 1 line.
2. The jaws of an embryo which measured 1 inch, weighed 520 grains, and appeared to be about the seventh week, were prepared and examined as in the former case.
Upper Jaw.?The free edge of the lip (o, Fig. 4, ) was not so extended as at the sixth week.
The horse-shoe lobe (c,) had become broader and more developed posteriorly, and anteriorly exhibited three lobules, one median (m,) and two lateral and anterior (n n.) The two lobes ob- Mr Goodsir on the Origin and Developement of the towards the front of the mouth within the limits of the horse-shoe lobe (c.)
The cleft had slightly diminished, but was still of sufficient width to display the whole of the undivided nasal cavity.
The lip (a) was so lax as to admit of being moved by the middle. The horse-shoe lobe (c) could also be pressed by the same means inwards and backwards. When these two parts were separated, the mucous membrane was seen to form a duplicature (6,) between the lips and a ridge (o,) which extended from the posterior part of the dental arch, to the outer extremity of the lateral lobule (w.) The median portion of the dental arch was formed by the two lateral lobules (w n,) which separated the lips from the median lobule (m,) and extended also a little on each side of it.
The lateral portions of the arch presented externally the ridge (o,) formerly mentioned, smooth and convex on its external surface, internally moulded into three curves, the anterior long and shallow, the second deeper, the third or posterior almost semicircular. Behind the last curve, the internal edge of the ridge formed a deep notch, which swept outward and forward, so as to mould the former into an almost isolated lobule (q.) The ridge now disappeared, but its edge continued backwards and inwards, winding around the posterior extremity of the horse-shoe lobe (c,) so as to formagroove (A; A;, Figs. 2 and 4, ) on the surface of the soft mucous membrane. The internal division of the lateral parts of the dental arch was formed by three bulgings, apparently productions from the horse-shoe lobe (c,) and which were separated from the curves of the ridge (o,) by a groove which was deeper at their sides than in their intervals. The anterior one was lengthened and indistinct, the middle one was more developed, the posterior circular, convex, and altogether isolated. The isolation of this bulging was produced by a longitudinal lobule (r,) apparently cut off from the external edge of the horse-shoe lobe (c,) and forming a partial inner ridge corresponding with the outer one. This new lobule (r,) reached back as far as the posterior extremity of the horse-shoe lobe (c,) and terminated anteriorly near the middle of the centre bulging.
Lower Jaw.?In the situation of the dental arch, there existed a groove (A, (w,) under which the needle was easily inserted for a short distance. In the middle, this lip (rn,) was Pulps and Sacs of the Human Teeth. 5 curved still more over the groove, and was divided into two median larger lobules (d,) and two lateral smaller (e.) Between the two median (d,) there was a notch at the attachment of the lingual frenum. The outer lip (/,) was deficient anteriorly, so that the groove was bounded in that situation by the under lip (a,) which was loose, free, and turned outwards. Posteriorly the outer lip (/,) was well developed, and came out from under the posterior lobe (w,) of the inner lip, so as to render the groove (h) pointed, and curved backwards and inwards. This lip (/,) (3, 4, Fig. 11, ) which were so indistinct in the last subject, had become well developed, and inclosed in follicles, through the mouths of which they were seen. A similar change Fig. 9 . Fig. 9 . Having separated the lips of the non-adherent portion (a, Fig.  19 ,) a papilla, sunk in an open follicle, with three or four laminse, was visible, (6.) The membrane of the palate and maxillary arch being stripped from the bone, and its surface of adhesion examined, lines corresponding with the sutures of the bones were observed; one the median, another the intermaxillary, and a third with the palato-maxillary. Five tooth sacs were also observed on both sides of the maxillary arch. These were divided into three groups, two in the first, or anterior, one in the second, and two in the third, or posterior. These groups were covered with a flocculent spongy membrane, which was easily stripped off by the forceps, and when this was carefully done, it became evident that the sacs which were formerly grouped together by this membrane were individually isolated, and formed of a thin gray diaphanous membrane, similar to the one formerly mentioned as covering the bottom of the dental groove, and constituting the membrane of the follicles. The careful detachment of the external Fig. 37 ,) which was described in the two last subjects. The raphe of the groove between these two lobes was serrated, and a vessel was seen traversing each denticulation. The raphe then ran close along the inner edges of the bases of the lobes, (o and u.) The median lobule was triangular, the base posterior ; the apex in front continuous with the labial frenum, and situated between the anterior pointed extremities of the lobules, (w, u.) The lateral lobules were very distinct. The other less important changes which had taken place in the palate may be understood by comparing Figs. 21 and 17.
The membrane of the palate with the sacs of the teeth were removed from the bone. The fundus of the follicle (6, Fig. 19, ) had now assumed the appearance of a sac, and the other ten, instead of beinggrouped, had become isolated. Thebranchof the dental artery, which supplied each of the sacs and their pulps, was seen when it reached the fundus of the former to give off a number of twigs, which, radiating from their common centre, proceeded perpendicularly towards the gum, near which they inosculated with Pulps and Sacs of the Human Teeth. 15 others proceeding from it. The combined vessels then formed a pretty minute net-work in the spongy membrane formerly described.
Transverse sections were now made by the scissors through all the sacs. The general appearance of these sections was similar to that of those at the 4th month, but the gelatinous granular substance between the pulp and the sac was of the consistence of very firm jelly, closely and intimately adherent to the whole interior of the sac, with the exception of a narrow strip all around the base of the pulp, along which strip, the grey membrane of the sac retained its original appearance, and through which the radiating saccular twigs were visible, being strongly and beautifully contrasted with the cream-coloured surface of the granular substance. The mass of the granular substance had a peculiar greyish white colour, its surface was cream-coloured, and had a dry chalky appearance. It had a tendency to tear in a direction perpendicular to the internal surface of the sac. Although closely applied it did not adhere to the pulp, but, as stated above, surrounded it on all sides till within a short distance of its base?" whatever eminences or cavities the one had, the other had the same, but reversed, so that they were moulded exactly to each other."
In the incisives its principal mass lay?" against the hollowed inside of the tooth, and in the molars, it was placed directly against their base like a tooth of the opposite jaw.'" In the pulps of the molars, which had three canals which now passed completely across their bases, the granular substance sent a process into each of them.
These processes did not meet in the centre, but disappeared near to it, and left, as in the case of the general mass, a minute portion of the grey membrane of the sac, between themselves and the secondary bases of the pulp.* In the case of the molars also the dental arterial branch divided into three twigs, one for each secondary base of the pulp, and from all of these, radiating perpen-* The only authors, as far as I know, who have observed and described this gelatinous body, are Mr Hunter in his Natural History of the Teeth, p. 94, and Purkinje and Raschkow, in the work of the latter, entitled, " Meletemata circa Mammalium dentium evolutionem"?Not having been able, hitherto, to procure Raschkow's work, I can only state from Burdach (Physiologie, French ed. Tom. iii. p. 498), that Purkinje's opinion appears to coincide with Mr Hunter's as to its being the organ which secretes that enamel. Mr Hunter has not described the processes which this body sends under the pulp, or the space left between it and the base of the latter, but his description is in other respects so correct and characteristic that it is difficult to account for the manner in which the first part of his chapter on the formation of the enamel has been so much misunderstood. Upon examining the two incisive teeth which had cut the gum, it was found that a bristle could be inserted between their surfaces and the gum, for one-third of an inch. Through the soft parts a transverse section was made, which was afterwards continued through the jaw and one of the teeth by means of a very fine saw.
It was now observed that the toothy a. Fig. 24 y,) had acquired nearly two-thirds of its fang, and that the sac had again become an open follicle (6). This follicle was shorter than the whole length of the tooth by the length of the protruding portion of the latter. At the mouth of the follicle, its lining membrane was continuous with the surface of the gums, and continued free till it arrived at the termination of the enamel, where it united to the surface of the fang of the tooth, but could be separated from it as a continuous membrane, and at the lower end of the root it became continuous with the surface of the pulp, whose base was yet considerable. Upon removing the bone in front of the neighbouring lateral tooth, which had not yet passed through the gum, it was observed that the extremity of its fang, or rather the fundus of its sac, was through which the dental vessels and nerves proceeded.
14.?The lower jaw of an infant, which had cut all its milk teeth, and which was probably between four and five years old, was prepared in the same manner as the last.
The sac of the anterior permanent molar (6, Fig. 25 About this time the fangs of the milk incisives begin to be formed, in the accomplishment of which three contemporaneous actions are employed, viz. the lengthening of the pulp ; the deposition of tooth substance upon it; and the adhesion to the latter of that portion of the inner surface of the sac which is opposite to it.
While the fangs of the milk teeth, particularly those in the front of the jaw, are lengthening in the manner now described, the pulps and sacs of the permanent teeth continue to increase, and the bony crypts which contain them to enlarge in proportion, the lower edges of the latter insinuating themselves between the two former. As this process continues, the jaw lengthens more rapidly, and when the infant is eight or nine months old, there is so much room in the alveolar arch, that the anterior permanent molar tooth begins to resume its former position in the posterior part of the dental arch, and the great cavity of reserve again to return to its original size and situation.
About this time the central incisives begin to pass through the gum,?a process which is accomplished in the following manner. The body of the tooth having been fully formed, and coated with enamel, has also been acquiring a portion of its fang, by the triplex action formerly described ; in consequence of which, a reaction takes place between the bottom of the socket and the unfinished extremity of the fang. This reaction causes the body of the tooth and the non-adherent portion of the sac gradually to approach, and the former finally to pass through, the surface of the gum.
Till the time that the edge of the tooth passes through the gum, the fundus of the sac, and consequently the base of the pulp with the extremity of the fang, never change their common f This vascular border may be seen in healthy gums which have not been disturbed by the deposition of tartar, and is beautifully displayed in two wet injected preparations, in the Bell collection, Museum of the Royal College of Surgeons, Edinburgh (Bell, C. iii. No. 25 and 56.) It is interesting to observe, that one of the first physiological effects of mercury, viz. excitation of the gastro-intestinal compound glands and simple mucous follicles, is also displayed in a similar manner in the borders which surround the necks of the teeth, which are the remains of the free portions of the tooth sacs, while it at the same time acts upon the adherent portions and their submucous tissue, raising the teeth from their sockets, and affecting the jaw from contiguity. wards between the two lips posteriorly, under a form which is evidently a developement of the original sigmoidal groove. Near the posterior extremity ofthe groove there is an elevation of a small portion of its floor, which speedily becomes the germ or papilla of the inferior anterior milk molar tooth,?the second * The curved lines which the posterior cavities of reserve, and the sacs of the molar teeth, describe in their progress to and from the maxillary tuberosity, and the coronoid process, and the peculiar position in which the pulps are consequently developed, explain satisfactorily certain normal and abnormal conditions of these teeth. ]. The curves which the combined grinding surfaces of the molar teeth present, convex downwards and backwards in the upper jaw, concave upwards and forwards in the lower. 2. The peculiar manner in which the fangs of the molars, particularly the inferior, are bent backwards. 3. The occasional horizontal position of the wisdom teeth, the crowns of the inferior being directed forwards, those of the superior backwards. This abnormal position is the cause of much annoyance and danger to the patient, and of difficulty to the surgeon.
f It is probable that the successive dentitions of the elephant are conducted in a cavity of reserve, which must consequently exist even in the adult animal, till a late period of its life. If such be the case, the molar dentition of the elephant, and the formation of the human adult molars, are analogous processes. tooth which appears in the primitive developement of the human body. During the eighth week the elevation, already mentioned, becomes a papilla, lengthened from behind forwards, and flattened transversely. About the same time another papilla, bounded by a notched lamina, similar to those in the upper jaw, makes its appearance further forward in the groove. This papilla is the germ of the inferior milk canine. The dental groove is about the same time continued forward to the median line, not by the advancement of its outer ridge, but by the elevation of its floor. Its posterior portion also has become wider, and not so curved.
During the succeeding week the incisives make their appearance, the centrals first- There are now in the jaw ten milk tooth sacs, two permanent tooth sacs, ten anterior cavities of reserve, and two great or posterior cavities of reserve ;* the ten anterior for the developement of the incisives, canines, and bicuspids ; the two posterior for that of the second and third molar,f the coronoid process acting the part which the maxillary tuberosity did in the upper jaw. 2.?The dentition of the whole arch proceeds from behind forwards?the molar division commencing before the canine, and the latter before the incisive.
3.?The dentition of each of the divisions proceeds in a contrary direction, the anterior molar appearing before the posterior, the central incisive before the lateral.
4.?Two of the subordinate phenomena of dentition also obey this inverse law, the follicles closing by commencing at the median line, and proceeding backwards, and the dental groove disappearing in the same direction. ?' The sacs of the permanent teeth are also formed immediately from the mucous membrane of the mouth, partly at the fourth month of foetal existence, partly to- Fig. 4 . A papilla on the floor of the groove, (a tooth germ.) Fig. 5 . The papilla inclosed in a follicle in the bottom of the groove, (the latter in the condition of a secondary dental groove.) Fig. 6 . The papilla acquiring the configuration of a pulp, and its sac acquiring opercula. The depression for the cavity of reserve behind the inner operculum. Fig. 7 . The papilla become a pulp, and the follicle a sac, in consequence of the adhesion of the opercular lips. The secondary dental groove in the act of closing. Fig. 8 . The secondary groove adherent, except behind the inner operculum, where it has left a shut cavity of reserve for the formation of the pulp and sac of the permanent tooth. Fig. 9 . The last change rendered more complete by the deposition of the granular body, (the enamel organ of Hunter, Purkinje, and Raschkow.) Deposition of tooth substance commencing. These are all the facts Arnold has recorded, and from them, it appears that he was acquainted at that time with the secondary dental groove, the ten milk follicles, and the ultimate closure of the latter.
So far as we can judge from his brief notice, he appears to have been unacquainted with the mode of formation of the permanent follicles, supposing them to be formed immediately (unmittelbar) from the mucous membrane of the mouth, an opinion which is very prevalent among the continental anatomists. I can only account for the openings he mentions in the new-born child by arrest of developement, or by supposing that he had observed a few of the Tartar glands of Serres, (Glandes dentaires, Essai, &c. p. 28,) which are best seen at the period to which he alludes.
Having now mentioned all the facts which Professor Arnold has published, I may be allowed to state, that I had made out all the facts detailed in this paper, before I was aware that any of them had been on record; that I had given an account of them at the last meeting of the British Association, before 1 knew of Professor Arnold's notice ; and that this paper was in the hands of the Editor of the Edinburgh Med. and Surg. Journal before I had an opportunity of seeing the Salzburg periodical. 1 had also demonstrated the principle facts in the follicular stage of dentition in 1835, to Mr Nasmyth, to whom 1 am deeply indebted for the information he has given me respecting the anatomy and surgery of these organs, and in whose cabinet 1 at that time deposited preparations illustrative of the facts.
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Mr Goodsir on the Human Teeth. tion of the latter becoming shorter, and fang of the tooth receding from the bottom of its socket. Permanent tooth sac removing further from the surface of the gum. Fig. 15 path into the coronoid process or maxillary tuberosity. The cavity of reserve lengthened for the second time. Fig. 8 . The sac of the second molar returned to the level of the dental range. The cavity of reserve shortened for the second time. Fig. 9 -The cavity of reserve sending off the pulp and sac of the wisdom tooth. Fig. 11 . The sac of the wisdom tooth returned to the extremity of the dental range.
